Device fabrication and assembly. The fabrication procedure is shown in Fig. S1 .
Step a: The bottom plate (60 mm × 30 mm) of the device was a glass slide patterned with two arrays of film chromium electrodes (130 nm thick, 2 mm x 2 mm size) by standard lithographical and wet-etch methods (Newway Photomask Making Ltd.)
Step b: The patterned bottom plate was then coated with 25 µm SU-8 2025 (MicroChem Corp.) by soft lithography processes as the dielectric layer. The contact pads and ground pad were left uncoated.
Step c: Then 100 nm Teflon AF was spin coated on top of the dielectric layer (1% w/w Telfon AF in FC-40 at 1000 r.p.m. for 60 s) and then baked on a hot plate at 90 °C for 5 min and followed by 4 hours of backing at 160 °C in an oven for gasification of Teflon.
Step d: The top plate (54 mm × 20 mm) was an Indium Tin Oxide-coated (ITO) glass (Kaivo, China).
Step e: Inlet and outlet holes were drilled on the top plate by a laser cutting machine (ZLGEM-AZ1, Shanghai Zhikaijie Laser Technology) at different places for oil and sample introduction.
Step f: Next, 100 nm of Teflon AF was coated over on the ITO layer following the same protocol as on the bottom plate (step c).
Step g: Finally, the bottom plate (electrodes side faced up) and the top plate (ITO side face down) was Electronic Supplementary Material (ESI) for Lab on a Chip. This journal is © The Royal Society of Chemistry 2016 bonded together using UV glue (T305, TG) with a 200 µm thick glass frame (laser cutted) spacer. Liquid metal (Coollaboratory Liquid Ultra, Coollaboratory) was deposited between the ground pad and the top plate for grounding the top plate when applying electric field across the droplets. 
